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Machine learning (ML), or artificial intelligence (AI), is nowadays a key part of a computational framework for effective development, production and implementation of materials. For materials development, AI methodology has so far mainly been exploited on a large scale for materials discovery of new compounds where the materials data can be effectively generated by first-principles calculations. And even though there are many examples of how digital twins can be used for specific materials production processes, it is challenging to develop a generic AI-based framework for complex industrial materials such as steel alloys due to the intricate relation between chemical composition, industrial processing parameters and the final microstructure and properties of the material. There are plenty of examples of AI models in the literature showing feasibility to model microstructure, properties, etc. in steels. However, systematic developments of generalizable AI models that can be used together with other key modelling methods and experiments to accelerate the development of steels are lacking. In this talk we report on the development towards a digital platform with such purpose, an AI platform that can be integrated into a workflow with physically based modelling and key experiments to minimize the amount of trial-and-error, and which could also be coupled with digital twins to accelerate production and implementation of new steels significantly. We report on the foundational principles for the digital platform and the modelling approach. This is done by demonstrating the development of a model to predict continuous cooling transformation (CCT) in steel, and the application of the model is showcased. Finally, we provide an outlook on how the CCT model can be further developed and coupled with other AI models as well as physically based models to establish a versatile digital platform for steel development, production and implementation. 
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Dr. Viswanadh Arigela is the CEO of Ferritico, leading the company’s vision in advancing AI-driven solutions for the metals and manufacturing industries. He holds an MBA from the WHU – Otto Beisheim School of Management and a PhD from the Max-Planck-Institute for Iron Research, where he specialized in advanced materials research.
With a strong academic foundation from IIT Roorkee and Andhra University, Dr. Arigela has built an international research career, including postdoctoral roles at the Max-Planck-Institute and the Karlsruhe Institute of Technology, as well as a brief visiting research position at the University of Oxford. His work bridges deep scientific expertise with strategic leadership, bringing innovation and technical excellence into industrial digitalization.
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